Identification of N-myc regulatory regions involved in embryonic expression.
Our knowledge on the regulation of the N-myc proto-oncogene expression comes mostly from in vitro studies. Very few in vivo analyses have been performed to identify the regulatory elements involved in N-myc developmental expression. In the present study, we defined DNA regions required for the regulated expression of N-myc during early embryogenesis. We showed that the expression of N-myc driven by the human N-myc sequences previously described to control N-myc expression in appropriate cell types in vitro cannot rescue the mouse N-myc mutant phenotype, suggesting that regulatory elements necessary for N-myc embryonic expression were missing. To identify the regulatory DNA regions involved in N-myc expression, transgenic mouse lines carrying N-myc/lacZ reporter constructs were generated. Beta-galactosidase staining analysis at different stages of gestation revealed that >16 kb of mouse N-myc genomic sequences are required to recapitulate the entire spatiotemporal expression pattern of the endogenous N-myc gene between embryonic d 8.5 and 11.5. This observation supported the notion that the sequences previously identified by in vitro assays were not sufficient to reproduce the N-myc embryonic expression pattern. However, regulatory elements that can direct specific expression in the visceral arches, the limb buds, the CNS, and the dorsal root ganglia are included into the mouse N-myc genomic sequences tested. Altogether, these findings indicated that the regulation of the spatiotemporal expression pattern of N-myc during development necessitates multiple regulatory DNA elements.